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PROBLEM TO BE SOLVED: To provide a piezoelectric diaphragm 
which more improves the shock resistance while ensuring an electric 
conduction reliability of main electrodes on the front and back surfaces 
to the side electrodes. 

SOLUTION: Main surface electrodes 3, 4 formed on the front and 
back surfaces of a rectangular laminate 2 of a plurality of piezoelectric 
ceramic layers are made conductive through a side electrode 7, inner 
electrodes 5 each formed between the ceramic layers are made 
conductive to a side electrode 9 and the electrode 9 is made 
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conductive to a leading electrode 8. Resin layers 10, 11 approximately 
entirely cover the front and back main surfaces of the laminate 2 and 
have notches 10a, 11a respectively cut into one-side peripheral parts 
along the side electrode 7 to expose the leading electrode 8. The resin 
layer 10 on the front surface has a notch 10b cut into the other-side 

peripheral part along the side electrode 9 to expose the leading electrode 8. The notches 10a, 1 la of the 
front and back resin layers 10, 1 1 locate at not opposed positions. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the piezo-electric diaphragm which carries out a crookedness oscillation by 
forming a principal plane electrode in the front flesh-side principal plane of the 
layered product of the square which carried out the laminating of two or more 
electrostrictive ceramics layers, forming an internal electrode between each 
ceramic layer, and impressing an AC signal between the principal plane 
electrode of a front flesh side, and an internal electrode, 

The principal plane electrode of a front flesh side flowed mutually through the 1st 
side-face electrode formed in one side face of a layered product, and the internal 
electrode flowed with the 2nd side-face electrode formed in a different side face 
from the 1st side-face electrode, and the 2nd side-face electrode has flowed with 
the drawer electrode of a layered product formed in the table principal plane at 
least, 

In the one side section of the resin layer of the front flesh side of the front flesh- 
side principal plane of the above-mentioned layered product which the whole 
surface is mostly covered in the resin layer, and met the side-face electrode of 
the above 1st In the piezo-electric diaphragm with which the 1st and 2nd notch 
which some principal plane electrodes of a front flesh side expose was formed, 
respectively, and the 3rd notch which a drawer electrode exposes to other one 
side section of the resin layer on a side front which met the 2nd side-face 



electrode was formed The 1st and 2nd notch of the resin layer of the above- 
mentioned table flesh side Is a piezo-electric diaphragm characterized by being 
formed in the location which does not counter mutually. 
[Claim 2] 

The 1st notch of the above is prepared near the end section of the side section of 

the resin layer on a side front which met the 1st side-face electrode, 

The 2nd notch of the above is prepared near the other end of the side section of 

the resin layer on a background which met the 1st side-face electrode, 

The 3rd notch of the above is a piezo-electric diaphragm according to claim 1 

characterized by being prepared near one edge of the side sections of the resin 

layer on a side front which met the 2nd side-face electrode. 

[Claim 3] 

A piezo-electric diaphragm according to claim 1 or 2 and the above-mentioned 
piezo-electric diaphragm are contained. The case which has the supporter which 
supports the perimeter or the corner section of two sides in which the 1st side- 
face electrode of a piezo-electric diaphragm and the 2nd side-face electrode 
were formed, and which counter, or a piezo-electric diaphragm, It is the piezo- 
electric mold electroacoustic transducer equipped with the terminal of the couple 
fixed to the case so that the end section might be exposed to the medial surface 
of the case near [ above-mentioned ] the supporter and the other end might be 
exposed to the outside surface of a case. The piezo-electric mold electroacoustic 
transducer characterized by for some principal plane electrodes on a side front 
exposed from the 1st notch of the above and the end section of one terminal 
being connected by electroconductive glue, and the drawer electrode exposed 
from the 3rd notch of the above and an other-end child's end section being 
connected by electroconductive glue. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the piezo-electric diaphragm used for a piezo-electric 
receiver, a piezo-electric sounder, etc., and the piezo-electric mold 
electroacoustic transducer using this piezo-electric diaphragm. 
[0002] 

[Description of the Prior Art] 

[Patent reference 1] JP,2001-95094,A 

[Patent reference 2] JP,2002-10393,A 

Conventionally, in electronic equipment, home electronics, a portable telephone, 
etc., the piezo-electric mold electroacoustic transducer is widely used as a piezo- 
electric sounder or a piezo-electric receiver. In this kind of piezo-electric mold 
electroacoustic transducer, what used the bimorph mold piezo-electricity 
diaphragm which consists of electrostrictive ceramics of a laminated structure is 
proposed by the patent reference 1. 
[0003] 

This piezo-electric diaphragm forms a principal plane electrode in the front flesh- 
side principal plane of this layered product, forms an internal electrode between 
each ceramic layer, and polarizes all ceramic layers in the same direction in the 
thickness direction while it carries out the laminating of two-layer or the three- 



layer electrostrictive ceramics layer and forms a layered product. And the 
crookedness oscillation of the layered product is carried out by impressing an AC 
signal between the principal plane electrode of a front flesh side, and an internal 
electrode. Thus, a piezo-electric diaphragm consists of the laminating structure of 
the ceramics, and since two oscillating fields (ceramic layer) arranged in order in 
the thickness direction vibrate to hard flow mutually, compared with a uni-morph 
mold piezo-electricity diaphragm, the big amount of displacement, i.e., big sound 
pressure, can be obtained. 
[0004] 

However, since this piezo-electric diaphragm consists of only electrostrictive 
ceramics layers, it has the fault of being weak, to impulse force, such as a drop 
impact, then - the patent reference 2 - the table rear face of a layered product - 
almost - the whole surface - thin - the piezo-electric diaphragm of the structure 
covered in the **** resin layer is proposed. Thus, since a resin layer does not 
check the crookedness oscillation of a layered product while a layered product 
can be reinforced and shatter strength improves substantially by [ of the front 
flesh-side principal plane of a layered product ] covering the whole surface in a 
resin layer mostly, sound pressure is hardly spoiled and it has the description 
that resonance frequency does not rise greatly. Moreover, it becomes possible to 
be able to carry out the lamination of the ceramic layer which constitutes a 
layered product further, and to raise a sound pressure property further by 
reinforcing a layered product, by the resin layer. 
[0005] 

Drawing 8 - drawing 10 show an example of such a piezo-electric diaphragm. 
The piezo-electric diaphragm 40 is equipped with the layered product 41 which 
carried out the laminating of the two-layer electrostrictive ceramics layers 41a 
and 41b which consist of PZT etc., the principal plane electrodes 42 and 43 are 
formed in the front flesh-side principal plane of a layered product 41, and the 
internal electrode 44 is formed among the ceramic layers 41a and 41b. As an 
arrow head P shows, in the thickness direction, polarization of the two ceramic 



layers 41a and 41b is carried out in the same direction. The principal plane 
electrode 42 on a side front and the principal plane electrode 43 on a background 
are prolonged from one side of a layered product 41 to just before the side of 
another side, and the internal electrode 44 is symmetrically prolonged from the 
side of another side to just before one side with the principal plane electrodes 42 
and 43. The table rear face of a layered product 41 is covered with the resin 
layers 45 and 46. 
[0006] 

The principal plane electrodes 42 and 43 and the flowing side-face electrode 47 
are formed in one side face of a layered product 41 , and the internal electrode 44 
and the flowing side-face electrode 48 are formed in the side face in which a 
layered product 41 counters. The vertical section of the side-face electrode 48 
has flowed with the drawer electrode 49 formed along the edge on the rear face 
of a table of a layered product 41 . The notches 45a and 46a which some 
principal plane electrodes 42 and 43 of a front flesh side expose, and the notches 
45b and 46b which some drawer electrodes 49 expose are formed in the resin 
layers 45 and 46. The piezo-electric diaphragm 40 can be contained in a case 
with a terminal, and the piezo-electric diaphragm 40 and a terminal can be 
electrically connected by connecting the electrode exposed to the terminal 
exposed in the case from the notches 45a and 45b of the resin layer 45 on a side 
front with electroconductive glue. 
[0007] 

[Problem(s) to be Solved by the Invention] 

In the piezo-electric diaphragm 40 of the above-mentioned configuration, it is the 
center section of the side where the notches 45a and 46a of the resin layers 45 
and 46, and 45b and 46b counter, and is prepared in the location which carries 
out front flesh-side opposite. Among these, the reason for forming the notches 
45a and 46a to which some principal plane electrodes 42 and 43 of a front flesh 
side are exposed in the resin layers 45 and 46 of a front flesh side is as follows. 
Namely, although the side-face electrodes 47 and 48 are formed after they form 



the resin layers 45 and 46 in the front flesh side of a layered product 41 Since the 
principal plane electrodes 42 and 43 consist of a thin film electrode, the exposure 
area of the principal plane electrodes 42 and 43 exposed from between the resin 
layers 45 and 46 and the ceramic layers 41a and 41b is dramatically small. Flow 
dependability with the principal plane electrodes 42 and 43 is not securable only 
by forming the side-face electrode 47 in the side face of the piezo-electric 
diaphragm 40. Then, Notches 45a and 46a are formed in the side section of the 
resin layers 45 and 46 of the front flesh side which met the side-face electrode 47, 
and the flow dependability is secured by rotating some side-face electrodes 47 
on the front face of the principal plane electrodes 42 and 43. In addition, although 
what is necessary is to prepare only in the resin layer 45 on a side front about the 
notches 45b and 46b to which the drawer electrode 49 is exposed, in order to 
abolish directivity, it has prepared also in the resin layer 46 on a background. 
[0008] 

Since Notches 45a, 46a, 45b, and 46b were formed in the front flesh-side 
opposite location of the resin layers 45 and 46 as mentioned above, when a drop 
impact was added, the problem of being easy to generate a crack was in the part 
of the layered product 41 exposed from the notch. When lamination of the 
layered product 41 is carried out especially, the occurrence frequency of a crack 
becomes high. In drawing 10 , a broken line CR shows the generating part of a 
crack. The cause of a crack can consider that the impulse force concentrates on 
the electrode section exposed from the notch of the resin layers 45 and 46 
through electroconductive glue from a case, that the reinforcement of the part of 
the layered product 41 in which Notches 45a, 46a, 45b, and 46b were formed is 
insufficient, etc., when acting on the electrode which the hardening contraction 
stress by electroconductive glue exposed from the notch of the resin layers 45 
and 46, and a drop impact are added. 
[0009] 

Then, the object of this invention is to offer the piezo-electric diaphragm which 
can raise shock resistance further, and the piezo-electric mold electroacoustic 



transducer using this piezo-electric diaphragm, securing the flow dependability of 
the principal plane electrode of a front flesh side, and a side-face electrode. 
[0010] 

[Means for Solving the Problem] 

In order to attain the above-mentioned object, invention concerning claim 1 A 
principal plane electrode is formed in the front flesh-side principal plane of the 
layered product of the square which carried out the laminating of two or more 
electrostrictive ceramics layers. It is the piezo-electric diaphragm which carries 
out a crookedness oscillation by forming an internal electrode between each 
ceramic layer, and impressing an AC signal between the principal plane 
electrode of a front flesh side, and an internal electrode. The principal plane 
electrode of a front flesh side flows mutually through the 1st side-face electrode 
formed in one side face of a layered product. An internal electrode flows with the 
2nd side-face electrode formed in a different side face from the 1st side-face 
electrode. And the 2nd side-face electrode has flowed with the drawer electrode 
of a layered product formed in the table principal plane at least. In the one side 
section of the resin layer of the front flesh side of the front flesh-side principal 
plane of the above-mentioned layered product which the whole surface is mostly 
covered in the resin layer, and met the side-face electrode of the above 1st In the 
piezo-electric diaphragm with which the 1st and 2nd notch which some principal 
plane electrodes of a front flesh side expose was formed, respectively, and the 
3rd notch which a drawer electrode exposes to other one side section of the resin 
layer on a side front which met the 2nd side-face electrode was formed The 
piezo-electric diaphragm characterized by forming the 1st and 2nd notch of the 
resin layer of the above-mentioned table flesh side In the location which does not 
counter mutually is offered. 
[0011] 

It is because the notch is carrying out front flesh-side opposite of the main cause 
which a crack generates into the part of the layered product exposed from the 
notch when a drop impact is added, so the reinforcement of the outcrop of a 



layered product runs short. So, by this invention, a resin layer surely exists in the 
reverse side of a layered product in which the notch was prepared, and the lack 
of on the strength of a layered product is compensated with forming the notch of 
the resin layer of a front flesh side in the location which does not counter 
mutually. Thus, when the notch was prepared in the location which does not 
carry out front flesh-side opposite, shock resistance improved by leaps and 
bounds. 

Even in this case, since the notch is prepared for the both sides of the resin layer 
of a front flesh side, when a side-face electrode is formed, it can turn to the side 
front of the principal plane electrode of a front flesh side, and the flow 
dependability of the principal plane electrode of a front flesh side and a side-face 
electrode can be secured. 
[0012] 

It is good to prepare the 1st notch like claim 2 near the end section of the side 
section of the resin layer on a side front which met the 1st side-face electrode, to 
prepare the 2nd notch near the other end of the side section of the resin layer on 
a background which met the 1st side-face electrode, and to prepare the 3rd 
notch near one edge of the side sections of the resin layer on a side front which 
met the 2nd side-face electrode. 

In case a piezo-electric diaphragm is contained in a case etc. and the electrode 
of a diaphragm is connected with a terminal etc., it is necessary to devise so that 
a diaphragm may not be restrained as much as possible. Then, it becomes 
possible to connect with the exterior in the location in which the 1st - the 3rd 
notch are prepared near the edge of the side section of the resin layer of the front 
flesh side which met the side-face electrode and which does not check an 
oscillation of a diaphragm as much as possible by preparing near the corner 
section if it puts in another way. Since the 1st notch and the 2nd notch are 
especially left and prepared in the both ends of the same side, the stress of one 
notch does not influence the notch of another side, but can prevent generating of 
a crack effectively. 



[0013] 

A piezo-electric diaphragm according to claim 1 or 2 and a piezo-electric 
diaphragm are contained like claim 3. The case which has the supporter which 
supports the perimeter or the corner section of two sides in which the 1st side- 
face electrode of a piezo-electric diaphragm and the 2nd side-face electrode 
were formed, and which counter, or a piezo-electric diaphragm, It is the piezo- 
electric mold electroacoustic transducer equipped with the terminal of the couple 
fixed to the case so that the end section might be exposed to the medial surface 
of the case near [ above-mentioned ] the supporter and the other end might be 
exposed to the outside surface of a case. It is good to consider as the structure 
where some principal plane electrodes on a side front exposed from the 1st 
notch and the end section of one terminal are connected by electroconductive 
glue, and the drawer electrode exposed from the 3rd notch and an other-end 
child's end section are connected by electroconductive glue. 
In case the electrode of a piezo-electric diaphragm and the terminal of a case are 
connected, it is desirable to use electroconductive glue in respect of workability, 
flow dependability, and a miniaturization. Since the principal plane electrode and 
the drawer electrode are exposed from the 1st and 3rd notch of the resin layer on 
a side front in the case of a piezo-electric diaphragm according to claim 1 or 2, if 
electroconductive glue is applied by a dispenser etc. from on the after containing 
a piezo-electric diaphragm in a case, the electrical installation of a terminal and a 
piezo-electric diaphragm can be attained easily. 
[0014] 

[Embodiment of the Invention] 

Drawing 1 - drawing 3 show the piezo-electric mold electroacoustic transducer of 
the surface mount mold which is the 1st operation gestalt of this invention. 
The electroacoustic transducer of this operation gestalt fitted the application 
corresponding to the frequency of a large range like a piezo-electric receiver, and 
is equipped with the piezo-electric diaphragm 1 , the case 20, and the cover plate 
30. Here, a case consists of a case 20 and a cover plate 30. 



[0015] 

It has the layered product 2 of the square with which the piezo-electric diaphragm 
1 carried out the laminating of two-layer electrostrictive ceramics layer 2a and the 
2b as shown in drawing 4 - drawing 6 , the principal plane electrodes 3 and 4 are 
formed in the front flesh-side principal plane of a layered product 2, and the 
internal electrode 5 and the dummy electrode 6 are formed between ceramic 
layer 2a and 2b. As an arrow head P shows, in the thickness direction, 
polarization of two ceramic layer 2a and 2bs is carried out in the same direction. 
As shown in drawing 6 , the lack sections 3a and 4a of width efface d were 
formed in one side of the principal plane electrode 3 on a side front, and the 
principal plane electrode 4 on a background, and the three remaining sides are 
prolonged to the side face of a layered product 2. One side of the principal plane 
electrodes 3 and 4 prolonged to the side face of a layered product 2 is mutually 
connected by the side-face electrode 7 formed in one side face of a layered 
product 2. The principal plane electrode 3 and a gap are separated in the front 
face of a layered product 2 in which lack section 3a of the principal plane 
electrode 3 on a side front was formed, and the drawer electrode 8 is formed in it. 
An internal electrode 5 is formed in a rectangle so that it may expose only to the 
side face of a layered product 2 in which the lack sections 3a and 4a of the 
principal plane electrodes 3 and 4 were formed, and the dummy electrode 6 is 
formed in the KO typeface so that a gap may be carried out in between and three 
sides of an internal electrode 5 may be surrounded. The dummy electrode 6 is 
exposed to four side faces including the side face of the layered product 2 which 
the internal electrode 5 exposed. The internal electrode 5 is connected with the 
drawer electrode 8 by the above-mentioned side-face electrode 7 and the side- 
face electrode 9 formed in the side face which counters. The side-face electrode 
9 is formed shorter than die length of one side of a layered product 2 so that it 
may not flow with the dummy electrode 6. 

Each above-mentioned electrodes 3, 4, 5, 6, 7, 8, and 9 are all thin film 
electrodes. 



In addition, the cross section cut from the edge a little in the location of central 

approach is expressed to the near side of drawing 4 . 

[0016] 

When an internal electrode 5 is extended to four side faces of a layered product 
2, in the side face of a layered product 2, an internal electrode 5 and the principal 
plane electrodes 3 and 4 approach in the thickness direction, and since the 
reason for having formed the dummy electrode 6 as mentioned above has a 
possibility that the short circuit by migration may occur, it is forming the dummy 
electrode 6 which separates a gap and encloses an internal electrode 5, and 
prevents the short circuit by the migration of an internal electrode 5 and the 
principal plane electrodes 3 and 4. 

In addition, it connects also with the dummy electrode 6 at the same time the 
side-face electrode 7 connects the principal plane electrode 3 and four comrades, 
but since the dummy electrode 6 is electrically insulated with the internal 
electrode 5, it is satisfactory to electrical characteristics. 
[0017] 

In order to prevent the crack of the layered product 2 by the drop impact, the 
wrap resin layers 10 and 1 1 are formed in the table rear face of a layered product 
2 in the principal plane electrodes 3 and 4. 1st notch 10a which some principal 
plane electrodes 3 expose, and 3rd notch 10b which the drawer electrode 8 
exposes are formed in the resin layer 10 on a side front near the diagonal corner 
section, and it is formed in the resin layer 1 1 on a background near [ where 2nd 
notch 11a which some principal plane electrodes 4 expose differs ] the corner 
section. Therefore, 1st notch 10a of the side front resin layer 10 and 2nd notch 
11a of the background resin layer 11 which are prepared in the side in which the 
side-face electrode 7 of a layered product 2 was formed are prepared in the 
location which does not carry out front flesh-side opposite. 
[0018] 

here - as ceramic layer 2a and 2b - each 10 - the mmx10mmx15micrometer 
(the total thickness of 30 micrometers) PZT system ceramics was used. 



Moreover, thickness used the polyamidoimide system resin which is 3-10 
micrometers as resin layers 10 and 11. 

In addition, in order to abolish the directivity of a front flesh side, a drawer 
electrode and the notch of the resin layer 1 1 may be prepared also in the rear 
face of a layered product 2. The drawer electrode and notch in this case are 
good to prepare near the corner section of notch 11a and a vertical angle. 
Moreover, although the drawer electrode 7 was used as the island-like electrode 
corresponding to notch 10b in the above-mentioned example, it is good also as a 
band electrode of shortest breadth. 

The configuration of Notches 10a, 10b, and 11a is not limited to an example, 

either. 

[0019] 

The above-mentioned piezo-electric diaphragm 1 is manufactured as follows, for 
example. 

The ceramic layer of two sheets of a set substrate condition is prepared, and 
after carrying out an internal electrode 5 and the dummy electrode 6 in between, 
carrying out the laminating of both the ceramic layer and calcinating, the layered 
product of a set substrate condition is obtained by forming the principal plane 
electrodes 3 and 4 and the drawer electrode 8, and the becoming electrode in 
the table rear face by sputtering etc. The resin layers 10 and 1 1 which have a 
predetermined window hole used as a notch are formed in the table rear face of 
this layered product with screen printing etc. Next, the layered product of a set 
substrate condition is cut with a predetermined dimension in all directions, and 
the layered product (with a resin layer) of the piece condition of an individual is 
obtained. The piezo-electric diaphragm 1 shown in drawing 4 is obtained by 
forming the side-face electrodes 7 and 9 in two side faces in which the layered 
product of the piece condition of an individual counters, by sputtering etc. after an 
appropriate time. 
[0020] 

The case 20 is formed in the core box of the square which has bottom wall 



section 20a and the four side-attachment-wall sections 20b-20e with a resin 
ingredient. As a resin ingredient, heat-resistant resin, such as LCP (liquid crystal 
polymer), SPS (syndiotactic polystyrene), PPS (polyphenylene sulfide), and 
epoxy, is desirable. 20f (level difference section) of annular supporters was 
formed in the inner circumference of the four side-attachment-wall sections 20b- 
20e, and the internal connection sections 21a and 22a of the terminals 21 and 22 
of a couple are exposed on 20f of supporters of the inside which are the two 
side-attachment-wall sections 20b and 20d which counter, the internal 
connection sections 21a and 22a of terminals 21 and 22 - respectively - two 
forks - it is formed in a ** and located near the corner section of the piezo- 
electric diaphragm 1. It is fixed to a case 20 by insert molding etc., and terminals 
21 and 22 are bent to the base side of a case 20 along the outside surface 
whose external connections 21b and 22b which exposed to the exterior of a case 
20 are the side-attachment-wall sections 20b and 20d. 
[0021] 

Inside the four side-attachment-wall sections 20b-20e, as shown in drawing 1 
and drawing 2 , 20g of guide walls for carrying out location regulation of the four 
sides which the piezo-electric diaphragm 1 counters protrudes. Therefore, if the 
piezo-electric diaphragm 1 is contained in a case 20, four sides of the piezo- 
electric diaphragm 1 will be guided with 20g of guide walls, and will be laid in the 
predetermined location on 20f of supporters by accuracy. At this time, the top 
panel of the piezo-electric diaphragm 1 and the top face of the internal 
connection sections 21a and 22a of terminals 21 and 22 become the same 
height mostly. 

In addition, 20h of 1st sound emission hole is formed in bottom wall section 20a. 
[0022] 

Connection immobilization of the piezo-electric diaphragm 1 contained by the 
case 20 is carried out by the elastic support agent 23 and electroconductive glue 
24 by four places at the internal connection sections 21a and 22a of terminals 21 
and 22. That is, the elastic support agent 23 is applied between the principal 



plane electrode 3 exposed to 1st notch 10a in a diagonal location, and one 
internal connection section 21a of a terminal 21 , and between the drawer 
electrode 8 exposed to 3rd notch 10b, and one internal connection section 22a of 
a terminal 22. Although the elastic support agent 23 is applied about two in the 
remaining diagonal location in this example, this elastic support agent 23 is 
omissible. Although the elastic support agent 23 was applied a line or in the 
shape of an ellipse along the side side of the piezo-electric diaphragm 1 here, a 
spreading configuration is not restricted to this. As an elastic support agent 23, 
soft elastic adhesives [ like the urethane system adhesives of 3.7x106 Pa ] 
whose Young's modulus after hardening is are used, for example. Moreover, the 
viscosity in the condition of this elastic support agent 23 of not hardening is high, 
and since it has the property which cannot permeate easily, when the elastic 
support agent 23 is applied, there is no possibility that the elastic support agent 
23 may flow and fall to 20f of supporters through the clearance between the 
piezo-electric diaphragm 1 and a case 20. Heat hardening is carried out after 
applying the elastic support agent 23. 

In addition, as the fixed approach of the piezo-electric diaphragm 1, after 
containing the piezo-electric diaphragm 1 in a case 20, the elastic support agent 
23 may be applied by a dispenser etc., but where the elastic support agent 23 is 
beforehand applied to the piezo-electric diaphragm 1 , the piezo-electric 
diaphragm 1 may be held in a case 20. 
[0023] 

After stiffening the elastic support agent 23, electroconductive glue 24 is applied 
a line or in the shape of an ellipse so that the elastic support agent 23 top may be 
crossed, and the principal plane electrode 3, internal connection section 21a of a 
terminal 21 and the drawer electrode 8, and internal connection section 22a of a 
terminal 22 are connected, respectively. As electroconductive glue 24, the 
urethane system conductive paste of 0.3x109 Pa is used for the Young's 
modulus after the conductive paste which has elasticity, for example, hardening. 
After applying electroconductive glue 24, heat hardening of this is carried out. 



The spreading configuration of electroconductive glue 24 is not restricted above, 
and just connects tine principal plane electrode 3, internal connection section 21a 
and the drawer electrode 8, and internal connection section 22a ranging over the 
elastic support agent 23. 
[0024] 

After applying and stiffening electroconductive glue 24, the elastic encapsulant 
25 is applied to the clearance between the perimeter perimeter of the piezo- 
electric diaphragm 1, and the inner circumference section of a case 20, and the 
air leak between the side front of the piezo-electric diaphragm 1 and a 
background is prevented. Heat hardening is carried out after applying the elastic 
encapsulant 25 annularly. As elastic encapsulant 25, the silicone system 
adhesives of 3.0x105 Pa are used for the Young's modulus behind a soft spring 
material, for example, hardening. 
[0025] 

After fixing the piezo-electric diaphragm 1 to a case 20 as mentioned above, a 
cover plate 30 pastes top-face opening of a case 20 with adhesives 31 . A cover 
plate 30 is formed with the same ingredient as a case 20. By pasting up a cover 
plate 30, sound space is formed between a cover plate 30 and the piezo-electric 
diaphragm 1 . The 2nd sound emission hole 32 is formed in the cover plate 30. 
The piezo-electric mold electroacoustic transducer of a surface mount mold is 
completed as mentioned above. 
[0026] 

At the electroacoustic transducer of this operation gestalt, the crookedness 
oscillation of the piezo-electric diaphragm 1 can be carried out in area 
crookedness mode by impressing a predetermined AC signal between a terminal 
21 and 22. Since the electrostrictive ceramics layer the direction of polarization 
and whose direction of electric field are the same directions is shrunken in the 
direction of a flat surface and the electrostrictive ceramics layer the direction of 
polarization and whose direction of electric field are hard flow is extended in the 
direction of a flat surface, it is crooked in the thickness direction as a whole, the 



resin layers 10 and 1 1 which have covered the table rear face of a layered 
product 2 especially - thin - since it is a **** resin layer, the crookedness 
oscillation of a layered product 2 is not checked, and sound pressure is hardly 
spoiled, and resonance frequency does not rise greatly 
[0027] 

A table 1 shows the result of the drop test of an electroacoustic transducer. 
Conventionally, structure is an electroacoustic transducer using the piezo-electric 
diaphragm shown in drawing 8 - drawing 10 , and is an electroacoustic 
transducer using the piezo-electric diaphragm indicated to be this invention 
structure to drawing 4 - drawing 6 . 

When 6th page drop was made into 1 cycle and it fell up to 5 cycle, it judged 
whether the crack and the crack occurred in the part in which the notch of a 
piezo-electric diaphragm was prepared. Conditions other than the location of a 
notch presupposed that it is the same. O The generating nothing of a crack and x 
show those with generating. 

Conventionally, when drop height was set to 120cm or more, to the crack having 
occurred, even if drop height was set to 180cm, a crack did not occur, but the 
effectiveness which was excellent in this invention structure was confirmed by 
this invention structure with structure, so that clearly from a table 1 . 
[0028] 
[A table 1] 









10 0cm 


o 


o 


12 0cm 


X 


o 


15 0cm 


X 


o 


18 0cm 


X 


o 



[0029] 

Drawing 7 shows other examples of the piezo-electric diaphragm concerning this 
invention. 

This piezo-electric diaphragm pastes up the piezo-electric diaphragm 1 shown in 
drawing 4 - drawing 6 on the resin film 15 more large-sized than this. As a resin 
film 15, by about 5-10 micrometers in thickness, the ingredient of 500MPa- 
15000MPa has good Young's modulus, and resin films, such as an epoxy system, 
acrylic, a polyimide system, and a polyamidoimide system, are specifically used. 
If the piezo-electric diaphragm 1 is stuck on the center section of such a large- 
sized resin film 15 and the periphery section of the resin film 15 is fixed to the 
supporter of a case, it can support without restraining the piezo-electric 
diaphragm 1 strongly, and the piezo-electric diaphragm 1 will much more 
become easy to vibrate. Therefore, while being able to enlarge the amount of 
displacement of the piezo-electric diaphragm 1 and being able to obtain high 
sound pressure, even if it makes the dimension of the piezo-electric diaphragm 1 
small, equivalent resonance frequency can be obtained. Moreover, the sound 
pressure which does not have depression from basic resonance to the 3rd 
resonance is obtained, and it can respond to playback of wideband voice. 
[0030] 

This invention is not limited to the above-mentioned operation gestalt, and can be 
changed in the range which does not deviate from the meaning of this invention. 
Although the piezo-electric diaphragm of the above-mentioned operation gestalt 
carries out the laminating of the two-layer electrostrictive ceramics layer, what 
carried out the laminating of the three or more-layer electrostrictive ceramics 
layer may be used. 

Moreover, although 20f of annular supporters which support four sides of the 
piezo-electric diaphragm 1 was formed in the inner circumference of a case 20, 
the supporter which supports two sides or the four corner sections of the piezo- 
electric diaphragm 1 may be formed. 



The case of this invention contains a piezo-electric diaphragm, and does not 
restrict it to what consisted of a case of a concave cross-section configuration 
like an operation gestalt, and a cover plate adhered to the top face that what is 
necessary is just to prepare an external terminal or an electrode. 
[0031] 

[Effect of the Invention] 

Since the 1st and 2nd notch of the resin layer formed in the table rear face of a 
piezo-electric diaphragm was formed in the location which does not counter 
mutually by the above explanation according to invention according to claim 1 so 
that clearly It could prevent that a crack occurred into the part of the layered 
product which exposed this piezo-electric diaphragm from the notch when a drop 
impact joined a case, where receipt immobilization is carried out, and the shock 
resistance to a drop impact was able to be raised substantially. Moreover, since 
the notch is prepared in the resin layer of a front flesh side, respectively, a side- ^ 
face electrode can be rotated on the side front of a principal plane electrode, and '.'^ 
the flow dependability of the principal plane electrode of a front flesh side and a t 
side-face electrode can be secured. 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the 1st operation gestalt 
of the piezo-electric mold electroacoustic transducer concerning this invention. 
[Drawing 2] It is a top view in the condition of having excepted the cover plate 
and elastic encapsulant of a piezo-electric mold electroacoustic transducer which 
are shown in drawing 1 . 

[Drawing 3] It is the A-A line stainA/ay sectional view of drawing 2 . 

[Drawing 4] It is the perspective view of the piezo-electric diaphragm used for the 

piezo-electric mold electroacoustic transducer of drawing 1 . 

[Drawing 5] It is a stainA/ay sectional view by the B-B line of drawing 4 . 

[Drawing 6] It is the decomposition perspective view of the piezo-electric 

diaphragm of drawing 4 . 

[Drawing 7] It is the perspective view of other examples of the piezo-electric 



diaphragm concerning this invention. 

[Drawing 8] It is the perspective view of an example of the conventional piezo- 
electric diaphragm. 

[Drawing 9] It is the C-C line sectional view of drawing 8 . 

[Drawing 10] It is the top view of the piezo-electric diaphragm of drawing 8 . 

[Description of Notations] 

1 Piezo-electric Diaphragm 

2 Layered Product 

3 Four Principal plane electrode 
5 Internal Electrode 

7 1st Side-Face Electrode 

8 Drawer Electrode 

9 2nd Side-Face Electrode 

10 11 Resin layer 
10a The 1st notch 
10b The 3rd notch 
11a The 2nd notch 

20 Case 

21 22 Terminal 

24 Electroconductive Glue 

25 Elastic Encapsulant 
30 Cover Plate 

[Translation done.] 
* NOTICES * 

JPG and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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9 2nd Side-Face Electrode 
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